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FIGURE 1 


ATGGGTTCCATGCGTCTATT 2 0 

M G S M R L L 


prx9+ > 

AGTAGTGGCATTGTTGTGTGCATTTGCTATGCATGCAGGTTTTTCAGTCTCTTATGCTCA 

VVALLCAFAMHAG F S V S Y A Q 

signal sequence 

GCTTACTCCTACGTTCTACAGAGAAACATGTCCAAATCTGTTCCCTATTGTGTTTGGAGT 
LTPTFYRETCPNL FPIVFGV 


80 
1 


140 
21 


12)17X12+ ^ 

AATCTTCGATGCTTCTTTCACCGATCCCCGAATCGGGGCCAGTCTCATGAGGCTTCATTT 2 0 0 


IFDASFTDPRI GAS L_M R L_H F 

active site 


41 


TCATGATTGCTTTGTTCAAG^GTTGTGATGGATCAGTTTTGCTGAACAACACTGATACAAT 
H D C FVQ GCDGSVLLNNTDTl 

AG^G?GAGC^GATGCACTTCC^^S^AACTCA^TAAGAGGATTGGACGTTGTC 
ESEQDALPNINSIRGLDVVN 

TGACATCAAGACAGCGGTGGAAAATAGTTGTCCAGACACAGTTTCTTGTGCTGATATTCT 
DIKTAVENSCPDrVSCAUiJ-- 


CCTGAGCACACCTGATCAATTTGACAACAGATACTACTCCAATCTTCTGCAGC 


STPDQFDNR 


YYSNLLQLNG 


CTTACTTCAGAGTGACCAAGAACTTTTCTCCACTCCTGGTGCTGATACCATTCCCATTGT 
LLQSDQELFSTPGADTIPIV 

< prx6- 

CAATAGCTTCAGCAGTAACCAGAATACTTTCTTTTCCAACTTTAGAGTTTCAAT^^^ 

NSFSSNQNTFFSNFRVSMii:^ 

AATGGGTAATATTGGAGTGCTGACTGGGGATGAAGGAGAAATTCGCTTGCAATGTAA^ 
MGNIGVLTGDEGEIRLQCNF 


260 
61 


320 
81 

380 
101 


tgctattgcagctgaaatagcttctgttctg'ggagg^^^ 

AGGAAGAAGGGACAGCTTAACAGCAAACCGAACCCTTGCAAATC^CCTTCCAGC^^ 
GRRDSLTANRTLANQNLPAP 

TTTCTTCAACCTCACTCAACTTAAAGCTTCCTTTGCTGTTCAAGGTCTCAACACCCTTGA 
FFNLTQLKASFAVQGLNTLD 


121 

500 
141 

560 
161 


TTTAGTTACACTCTCAg'otGGTCATACGTTTGGAAGAGCTCGGTGCAGTACATTC 620 

heme -binding domain 

CCGATTATACAACTTCAGCAACACTGGAAACCCTGATCCAACTCTGAACACAAC^^^ 
RLYNFSNTGNPDPTLNTTYL 

AGAAGTATTGCGTGCAAGATGCCCCCAGAATGCAACTGGGGATAACCTCACCAATTTGGA 
EVLRARCPQNATGDNLTNLD 

TCAATGG 8 0 0 


680 
201 

740 
221 


241 

860 
261 


920 
281 

980 
301 


1040 
321 


TGTGAATGGAGACTCGTTTGGATTAGCTAGTGTGGCGTC^ 

1100 


TGTTGCTCAATCTAAATAAACCAATAATTAATGGGGATGTGCATGCTAGCTAGCATGTAA ^ ^ ^ 

V A Q S K * 


FIGURE 1 

AGGCAAATTAGGTTGTAAACCTCTTTGCTAGCTATATTGAAATAAACCAAAGGAGTAGTG 
TGCATGTCAATTCGATTTTGCCATGTACCTCTTGGAATATTATGTAATAATTATTTGAAT 

CTCTTTAAGGTACTTAATTAATC (A) n 
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L78163 


TCGTACGTGGTGTGCTCACAAATGTTTt-i^u^^ ^ -^^'-^ — 

TrrATCAGTTTTGCTGAACAACACTGATACAATAGAAAGCGAGCAAGATG 
TScSS3?mGOTGAACAATACTGCTACAATCGTAAGCGAACAACAAG 

^S?I?Sj^T»CJ.GTCCAT^GAGGTT^^^^ 


377 

L7 8 1 G 3 AAGACAGCGUTUtiiW^i"^ X . ^^^v-^^^" ^ ^ g 
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FIGURE 3A 

ATGGGTTCCATGCGT-CTATTAGTAGTGGCATTGTTG 

oIIIIgcaaaIca^tg^cxccctt^ 

X9 0 6 94 gCTCTTCAAAACAATGAACTCC- - - - - - - - JJ^^JJ^^^- CTATGTGG 

^lllll : : : : : : : aatgcttggt'- - - - -ctaagtgcaacagctttttgctgtatgg 

^^3^g3 TGT gCATTT-GCTATGCATGCAGGTTTTTCAGT — CTCTTATGC 

1^,8,63 TCAGCTTACTCCTACGTTCTACAGAGAAACATGTCCAAATCTGTTCCCTA 127 

Tsllll ocaactxg;a~ ill 

mill SciScS5S?cc5STTTACAACAGTACATGTTCTAATCTTGATTCAA 
L7B163 TTGTGTTTGGAGTAATCTTCGATGCTTCTTTCACCGATCCCCGAATCGGG 
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L36156 ^^^^^^™*^^/^„i„V^ 37 5 

X90692 


****** ** • ■ 
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tr^r 6 5 7 

X90693 
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.X90692 


L781S3 
U4 1.6 5 7 
X90693 
X90694 
n36156 
X90692 


L7aX63 

041657 

X90693 

X90694 

L36156 

X90692 


GGACAGCTTAACAGCAAAC CGAACC CT 


TGGCCAGTTCCATTAGGAA* ^..n atv rrr AACCCT 

TGGCCAGTTCCATTAGGAAGAAGGGACAGCTTAACAGCA^^ 

TGGAAGGTTCCTTTAGGAAGAAGAGATGGTTTAACGGCAAACCAGTTACT 

TGGACGGTTCCTTTAGGAAGAAGGGATGGTTTAACCGCAAACCGAA^^^ 
iGGCAAGTTCCATTAGGAAGAAGGGATAGTTTGACAGCAAATAATTCCCT 

.* ***** 


* * 


* * * 


+ ★*** **'** 


TrCAAATCAAAACCTTCCAGCACCTTTCTTCAA- - CCTCA- CTCAACTTA 
TGciSTS^TCTTCCAGCTCC-TTTCAATACTACTGATCAACTTA 


TGCAAATCAAAATCTTCGGGCTCC 
TGCAAATCAAAATCTTCCGGCTCC 


- - - ATTCAATTCGTTGGATCAACTTA 
_ „ .ji^TTCAATTCCTTGGATCACCTTA 


TGCAGCTCAAAATCTTCCTGCCCCCACTTTCAA--CCTTA-CTCGACy^A 


* ** 


*.-*:**** 


***** ** 


* *** * *• . 


^ J.^.^-^ ***• ** , ""p - 


*-* 


tTCATACGTCTGGAACaGCTCGGTGCaGTACATTCAT2iAA^^ 
.TCATACC. .GCTCATTGCTCTTTATTTGTTAGCC 

.GCTCATTGCGCACAATTTGTTAGTC 


CTCAGGTGG*: 

CTCCGGTGCTCATACATTTGGAAGAC 

CTCGGGTGGTCATACATTTGGAAGAC. n^TTrTTAGTC 
r^n^rOTGTGCTCATACATTTGGAAGAGCTCATTGCGCACAATTTGTTAGTC 

CTCGGGTGCTCATACA^^^^^^^^^^^^^^^^^^^ 


CTCAGGTGGCCATAC 


*-*-* 


**** *■**■** . . 


**** 


**** ** . , 


* *- ** 


OATTATACAACTTCAGCAACACXGGAAACCCT^^^ 


GATTATACAACTTCAGCAACAGTGGA-— CTGATCCA-CT-TGGACACA 

SSSaSJcScagcggtacgggaagtcccgatccaactcttaacac^ 
SSSSS^Stcagcagtactggaagtcccgatccaactcttaacaca 

GAXTGTACAAC 
GATTATACAATTTCAC 

^^***r.**ir** ****•**,. •**,-**^ 



*• *-*-*• * 


araTACTTAGAAGTAITGCGTGCfiAGATGCCCCCAGAATGCAACTGGGGA 

^SSSaS^gtStgcgtgcaagatgcccccagaatgcaactggg^^ 

tSSS?AS^?SSGCGCACAATATGTCCCAATGGTGGACCTGGCAC 
^rJSSAS^SACTGCGCACAAXATGTCCCAATGGTGGACCTGGCA^ 

aSSS?aSJSJSgcgcacaatatgtcccaatggtggacctgg^^ 

;CcS™SJSrrGCAAGCAATATGTCCCAATGGTGGACCTGGTAC 

** * ***. 


***- *** -fc^-*-* *- . - - 
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FIGURE 3 A 


L 7 8 1 6 3 TAA.CCTCACCAA.TTTGGAGCTGAGCACACCTGATCAATTTGACAACAGAT 772 

U4 1 6 5 7 TAACCTCACCAATTTGGACCTGAGCACACCTGATCAA.TTTGACAAC^ 5 6 8 

X9 0 ^ 93 GAACCTTACCAA.TTTCGATCCAACGACTCCTGATAAATTTGACAAGAACX 783 

X9 0 6 9 4 AAACCTTACCAATTTCGATCCAACGACTCCTGATAAATTTGACAAGAACT 7 8 S 

liSeiSS AAA.CCTTACCAATTTCGATCCAACGACTCCTGATAAATTTGACAAGAACT 754 

X9 0^92 AAACCTAACCGATTTGGACCCAACCACACCAGATACATTTGACTCCAACT 770 


L7 8 1 6 3 ACTACTCCAATCTTGTGCAGCTCAATGGCTTACTTCAGAGTGACCAAGAA 82 2 

U4 16 5 7 ACTACTCCAATCTTCTGCAGCTCAATGGCTTACTTGAGAGTGACCAAGAA 618 

X906 9 3 ATTACTCTA^TCTTCAAGTGAAAAAAGGTTTGCTTCAAAGTGATCAAGAG 83 3 

X90694 ATTACTCCAATCTTCAAGTGAAAAA.GGGTTTGCTCCAAAGTGATCAAGAG 83 5 

L3 6 15 6 ATTACTGCAATCTTCAAGTGAAAAAGGGTTTGCTCCAAAGTGATCAAGAG 814 

X9 0 6 9 2 ACTACTCCAATCTCCAAGTTGGAAAGGGCTTGTTTCAGAGTGACCAAGAG ^20 

L7 8 1 6 3 CTTTTCTCCACTCCTGGTGCTGATACCATTCCCATTGTCAATAGCTTCAG 8 72 

U416 5 7 CGTTTCTCCACTCCTGGTGCTGATACCATTCC-ATTGTCAATAGCTTCAG 66 7 

X906 93 TTGTTCTCAACATCTGGTTCAGATACCATTAGCATTGTCAACAAATTCGC 8 83 

X9 0 6 94 TTGTTCTCAACTTCTGGTGCAGATACCATTAGCATTGTCAACAAATTCAG 8 8 5 

L3 6 1 5 6 TTGTTCTCAACTTCTGGTGCAGATACCATTAGCATTGTCGACAAA.TTCAG 8 64 

X9 06 92 CTTTTTTCCAGAAA.TGGTTCTGACACTATTTCTATTGTCAATAGTTTCGC 8 7 0 


* « 


L7 8 1 6 3 CAGTAACCAGAATACTTTCTTTTCCAACTTTAGAGTTTCAATGATAAAAA 92 2 

U4 16 5 7 CG- - AACCAGAATACTTTCTTTTCCAACTTTAGAGTTTCAATGATAAAAA 715 

X9 0 6 93 AACCGATCAAAAAGCTTTTJTTGAGAGCTTTAGGGCTGCTATGATCAAAA 93 3 

X9 06 94 CACCGATCAAAATGCTTTCTTTGAGAGCTTTAAGGCTGCAATGATTAAAA 93 5 

L3 6 1 5 6 CACCGATCAAAATGCTTTCTTTGAGAGCTTTAAGGCTGCAATGATTAAAA 914 

X9 0 6 9 2 CAATAA.TCAAACTCTCTTCTTTGAAAATTTTGTAGCCTCAATGATAAAAA 9 2 0 

k +* k-k-k * * * 

L7 8 1 6 3 TGGGTAATATTGGAGTGCTGACTGGGGATGAAGGAGAAATTCGCTTGCAA 9 7 2 

U4 1 6 5 7 TGGGTAATATTGGAGTGCTGACTGGGGATGAAGGAGAAATTCGCTTGCAA 7 6 5 

X 9 0 6 9 3 TGGGAAATATTGGTGTGTTAACCGGGAACC AAGGAGAGATTAGAAAACAA 9 8 3 

X 9 0 6 9 4 TGGGCAATATTGGTGTGCTAAC AGGGACAAAAGGAGAGATTAGAAAAC AA 9 8 5 

L3 6 1 5 6 TGGGCAATATTGGTGTGCTAACAGGGACAAAAGGAGAGATTAGAAAACAA 9 64 

X 9 0 6 9 2 TGGGTAATATTGGAGTTTTAACTGGATCTCAAGGTGAAATTAGAACACAG 9 7 0 

******** ** * ** ** **** ** *** * . . ** . 

L7 8 1 6 3 TGTAATTTTGTGAA TGGAGACTCGT TTGGATTAGC 10 0 7 

U4 1 6 5 7 TGTAATTTTGTGAA TGGAGACTCGT TTGGATTAGC 8 0 0 

X 9 0 6 9 3 TGCAACTTTGTTAATT CAAAATCAGCAGAACTTGGTCTTAT 102 4 

X9 0 6 94 TGCAACTTTGTGAACTTTGTGAACTCAAATTCTGCAGAACTAGATTTAGC 10 3 5 

L3 6 1 5 6 TGCAACTT TGTGAACTCAAATTCTGCAGAACTAGATTTAGC 10 0 5 

X90692 TG-- TAATGCTGTGAATGGGAATTCTTC TGGATTGGC 10 0 5 

* * ■ ' 


L7 8 1 6 3 TAGTGTGGCGTCCAAAGATGCTAAACAAAAGCTTGTTGCTCAATCTAAAT 10 5 7 

U4 1 6 5 7 TAGTGTGGCGTCCAAAGATGCTAAACAAAAGCTTGTTGCTCAATCTAAAT 8 5 0 

X90693 CAATGTTGCCTC AGCAG- -ATTCATCTG- AGGAGGGTATGGTTAG- - 1066 

X9 0 6 9 4 CACCATAGCATCCATAGTAG - - AATCATTAG - AGGATGGTATTGCTAGTG 10 8 2 

L3 6 1 5 6 CACCATAGCATCCATAGTAG- - AATCATTAG- AGGATGGAATTGCTAGTG 10 5 2 

X9 0 6 92 TACTGTAGTCACCAA AG- - AATCATCAG-AAGATGGAATGGCTAGCT 104 9 

* ** * * *** * ** 
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* ★ 


1200 


"j^j^ Q2.S3 ' 

U4 1 6 5 7 ATAATTATTTGAATCTC AAAAAAAAAAAAAAAA 10 31 

X 9 0 6 9 3 AAAATCTTTTGGATTTC ATTTGAAGTGTTTCT 12 0 0 

X90694 ~ 

L3 6 1 5 6 TGT - TCTT C TTGGTATTATACTA- - T 

X 9 0 6 9 2 GGGA - CTGTAGAAGCTCCCTAATAATATTTGTGTCAAAGT 12 0 0 


1200 
1200 


1107 
900 


T 7 R 1 ^ AAAGCAATAATTAATGGGGATGTGCATGCTAGCTAGCATGTAAAGGCAAA 
U416 5 7 AAACCAATAATTAATGGGGATGTCGATGCTAGCTACGATGTAAAGGCAAA 

^"^-^^^^^ CTCAATGTAAA-TG-TAG 1082 

^Inlll TAATATAAATAAATTAG CGTAAATGC ACTTATTGAA- ATCTTG 112 4 

f l /, ^ t ? JiS™? AAATT AG CGAAAATGC ACTT ATTGAA - ATCTTG 10 94 

?™™™TAAG CTTGGAAAATATTGAAGAGGTTCTAT 10 9 0 


TTAGGTTGTAAACCTCTTTGCTAGCTATATTGAAATAAACCAAAGGAGTA 115 7 

TTAGGTTG-AAACCTCTTTGCTAGCTATATTGAAATAAACCAAAGGAGTA 949 

X 9 0 6 9 3 T - - GATTGGAAGCAACTAA- - TAAATTAAGAAGCTATAAC T 1119 

X 9 0 6 9 4 T - - GACTAGATGCCACTAA- - TAAAT - - - - AAGTTATAAC T 115 7 

L 3 6 1 5 6 T - - GACTAGAT C CCACTAA- - TAAAT AAGTTATAAC T 1127 

X90692 - ATTTTGTG C AT AC AT A - - TATGGTATGTG ^^-^^ 


GTGTGCATGTCAATTCGATTTTGC-CATGTACCTCTTGGAATAT 12 0 0 

GTGTCGATGTCAATTCGATTTTGC - CATGTACCTCTTGGAATATTATGTA 9 98 

ATGC ACATT - CATGGTATGTGTGAGATAGTTATTAGATGCTTTGTGAGCA 116 8 

AGGCACATTTCATGTCACTTGAAATTTCATGCCT - GTATATGAG ' " ; " ; " ^ 2 0 0 

AGGCACATTTCATGTCACTTGAAATCCTATGCCTTGTATATTAGAGGACG 1177 

- CATGTGGTGTA- - TTATGTTTTTGTTATGTTCTTCAAGTTGATCA 1161 


FIGURE 3B 

L7 8 1 6 3 MGSMRLLWALLCAFAMHAGFSVSY AQLTPTFYRETCPNLFPIVFGV 4 7 

U41657 0 

X90693 MNSLRAVAIALCCIV- - WLGGLPFSSNAQLDPSFYRNTCPNVSS IVREV 48 

X 9 0 6 9 4 MNS L ATSMWCWLLWLGGLPFS SDAQLS PTFYS KTC PTVS S I VSNV 4 7 

L3 6156 M WCWLLWLGGLPFSSDAQLSPTFYSKTCPTVSSIVSNV 4 0 

X9 06 92 MLGLSATA FCCMVFVLIGGVPFS -NAQLDPSFYNSTCSNLDS IVRGV 4 6 


L7 816 3 IFDASFTDPRIGASLMRLHFHDCFVQGCDGSVLLNNTDTIESEQDALPNI 9 7 

U41657 FHDCFVQGCDGSVLLNNTDTIESEQDALPNI 3 1 

X9 06 93 IRSVSKKDPRMLASLVRLHFHDCFVQGCDASVLLNKTDTWSEQDAFPNR 98 

X9 0 6 94 LTNVSKTDPRNLASLVRLHFHDCFVLGCDASVLLNNTATIVSEQQAFPNN 97 

L3 6156 LTNVSKTDPRMLA'SLVRLHFHDCFVLGCDASVLLNNTATIVSEQQAFPNN 9 0 

X906 92 LTNVSQSDPRMLGSLIRLHFHDCFVQGCDASILLNDTATIVSEQSAPPNN 96 

m * ft * * 

L7 8 1 6 3 NS IRGLDWNDIKTAVENSCPDTVSCADILAI AAE I ASVLGGGPGWPVPL 14 7 

U4165 7 NSIRGLDVVMDIKTAVENSCPDTVSCADILAIAAEIASVAGRRSGWPVPL 81 

X906 93 NSLRGLDWNQIKTAVEKACPNTVSCADILALSAELSSTLADGPDWKVPL 14 8 

X9 0694 NSLRGLDWNQIKLAVEVPCPNTVSCADILALAAQASSVLAQGPSWTVPL 14 7 

L36156 NS LRGLD WNQ I KT AVE S AC PNTVS CAD I LALA - Q AS S VIoAQG P S WTVP L 13 9 

X90692 NSI RGLDV INQ I KTAVENAC PNTVS CAD I LALS AE I S S DLANGPTWQVPL 14 6 

***** * ** *** ** *********, . . .* . . .* *** 
• • ■ * * 

L7 8 16 3 GRRDSLTANRTLANQNLPAPFFNLTQLKASFAVQGLNTLDLVTLSGGHTF 19 7 

U4165 7 GRRDSLTANRTLANQNLPAPFFNLTQLKASFAVQGLNTLDLVTLSGGHTS 131 

X9 0 6 9 3 GRRDGLTANQLLANQNLPAPFNTTDQLKAAFAAQGLDTTDLVALSGAHTF 19 8 

X9 0694 GRRDGLTANRTLANQNLPAPFNSLDQLKAAFTAQGLNTTDLVALSGAHTF 197 

L 3 6 1 5 6 GRRDGLTANRT LANQNL PAP FNS LDHLKLHLTAQGL I T P VL VAL S GAHT F 18 9 

X9 0 6 9 2 GRRDSLTANNSLAAQNLPAPTFNLTRLKSNFDNQNLSTTDLVALSGGHTI 196 

****,****. **^****** . *.* * **^***,** 

L7 8 1 6 3 GRARCSTFINRLYNFSNTGNPDPTLNTTYLEVLRARCPQNATGDNLTNLD 2 4 7 

U4 1 6 5 7 GRARCSTF INRLYNFSNTGLIH- - LDTTYLEVLRARCPQNATGDNLTNLD 17 9 

X9 06 93 GRAHCSLFVSRLYNFSGTGSPDPTLNTTYLQQLRTICPNGGPGTNLTNFD 24 8 

X90694 GRAHCAQFVSRLYNFSSTGSPDPTLNTTYLQQLRTICPNGGPGTNLTNFD 24 7 

L36156 GRAHCAQFVSRLYNFSSTGSPDPTLNTTYLQQLRTICPNGGPGTNDTNFD 23 9 

X9 0 6 9 2 GRGQCRFFVDRLYNFSNTGNPDSTLNTTYLQTLQAI CPNGGPGTNLTDLD 2 4 6 

** * *_ ******,** . * ****, *_ 

L7 8163 LSTPDQFDNRYYSNLLQLNGLLQSDQELFSTPGADTXPIVNSFSSNQNTF 2 97 

U41657 LSTPDQFDNRYYSNLLQLNGLLQSDQERFSTPGADTIPLSIA-SANQNTF 22 8 

X9 0 6 9 3 PTTPDKFDKNYYSNLQVKKGLLQSDQELFSTSGSDTI S IVNKFATDQKAF 2 9 8 

X906 94 PTTPDKFDKNYYSNLQVKKGLLQSDQELFSTSGADTISIVNKFSTDQNAF 297 

L3 6 1 5 6 PTTPDKFDKNYYSNLQVKKGLLQSDQELFSTSGADTI S IVDKFSTDQNAF 2 8 9 

X9 06 92 pTTPDTFDSNYYSNLQVGKGLFQSDQELFSRNGSDTISIVNSFANNQTLF 2 96 

*** ** ***** ★* ***** +* * ***_ ^ . . * 

, • • • • 

L7 816 3 FSNFRVSMIKMGNIGVLTGDEGEIRLQCNFVN GDSFGLASVAS -K 341 

U41657 FSNFRVSMIKMGNIGVLTGDEGEIRLQCNFVN- GDSFGLASVAS -K 272 

X9 06 9 3 FESFRAAMIKMGNIGVLTGNQGEIRKQCNFVN SKSAELGLINVAS - A 3 4 4 

X90694 FES FKAAMI KMGN I GVLTGTKGE I RKQCNFVNFVNSNS AELDLAT I AS IV 3 4 7 

L3 6 1 5 6 FESFKAAMI KMGNI GVLTGTKGE IRKQCNFVN SNS AELDLAT IAS IV 3 3 6 

X9 06 92 FENFVASMIKMGNIGVLTGSQGEIRTQCNAVN GNSSGLATWT-K 34 0 

* * ************ **** *** ** ... .* .... 

L78163 DAKQKLVAQSK 3 52 

U41657 DAKQKLVAQSK 283 

X90693 DSSEEGMVSSM 355 

X906 94 ESLEDGIASVI 3 58 

L36156 ESLEDGIASVI 347 

X90692 ESSEDGMASSF 351 
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